Introduction
Innovation, traditionally defined as the development of new goods, services, or processes, has long been an important driver of positive outcomes such as economic growth and societal well-being. However, a range of longer-term trends combined with the recent financial crisis and slow recovery have made it obvious that innovation also plays an important role in creating negative outcomes, such as income inequalities (Aghion et al., 2015) . In many developing countries, overall economic growth is no longer associated with socio-economic improvements for the poorest (Chataway et al., 2014) . In developed countries, inequalities have increased to a level where they are socially and economically damaging (Stiglitz, 2012) , giving rise to criticism of scientists and innovators as "remote elitists" (Long & Blok, 2017 ).
Although widely appreciated as an important driver of economic growth, innovation has also been established as a contributor to increasing economic and social inequalities. Such negative consequences are particularly obvious in the context of developing countries and extreme poverty, where innovation's contributions to inequalities are considered an issue of social and economic exclusion. In response, the concept of inclusive innovation has been developed to provide frameworks and action guidelines to measure and reduce the inequality-increasing effects of innovation. In developing countries, attention has only recently turned to the role of innovation in increasing inequalities, for example in the context of the degradation of employment in the transition from production to service industries. Although the focus of this early work is primarily on economic growth, innovation in developed countries also contributes to social exclusion, both of groups traditionally subject to social exclusion and new groups marginalized through arising innovations. This article summarizes the origins of the concept of inclusive innovation and proposes a four-dimensional framework for inclusive innovation in developed countries. Specifically, innovation needs to be inclusive in terms of people, activities, outcomes, and governance: i) individuals and groups participating in the innovation process at all levels; ii) the types of innovation activities considered; iii) the consideration of all positive and negative outcomes of innovation (including economic, social, and environmental); and iv) the governance of innovation systems. This framework is intended to guide policy development for inclusive innovation, as well as to encourage academics to investigate all dimensions of inclusive innovation in developed countries.
www.timreview.ca Notionally, inclusive innovation has the potential to be a socially responsible endeavour (Fisher, 2017 ) -a means to address social and economic exclusion. This article discusses the concept of inclusive innovation and provides a framework of four key dimensions to consider in its implementation. The discussion of the framework's four dimensions -people, activities, outcomes, and governance -highlights that superficial implementation of inclusiveness concepts is unlikely to lead to the achievement of economic, social and environmental goals. Rather, true inclusiveness with economic, social, and environmental benefits will require a broader definition of innovation; structural and poststructural changes within the innovation landscape; reflexive and evolutionary policy design; and ample societal space for experimentation and exploration of different innovation narratives.
Theoretical Precursors to Inclusive Innovation
There is now broad consensus that innovation does not only serve economic growth and competitiveness, but that governments invest in innovation with a broad range of further objectives (Bozeman & Sarewitz, 2011; Lindner et al., 2016; Mazzucato & Semieniuk, 2017; Miller & Neff, 2013; Schillo & Kinder, 2017) . This increased awareness of non-economic objectives is often framed in the context of "grand challenges" (Hicks, 2013; Kallerud et al., 2013) and has been applied extensively in policy development in Europe, the United States, and many other countries.
The arising expectations of innovation are immensely broad. At a high level, policy developers and citizens look to innovation to contribute to the solution of society's "grand challenges" (Kallerud et al., 2013) , but there are also specific issues to which innovation is expected to make contributions, such as the introduction of low-carbon technologies (Andersen & Johnson, 2015) , agriculture and development (Joseph, 2014) , and education. The emphasis on these expectations has increased substantially over the past 15 years (Hicks, 2016; Lindner et al., 2016) , and researchers have suggested that it may lead to a new social contract of science and innovation and may fundamentally transform both science and policy making (Kuhlmann & Rip, 2014) .
This broad societal and policy interest in the potential of innovation to contribute to society has been paralleled by several developments in the academic literature:
Public value mapping (Bozeman & Sarewitz, 2011 ) is based on the theory of public value failure (Bozeman, 2002) . This theory is a response to the prevalence of market failure motivations in public policy in general, and in science and innovation policy in particular. It is based on the assertion that governments should work in the public interest, and that market failure rationales do not provide sufficient motivation to address public values. An extensive body of literature has further developed this theory and approach, which has found broad resonance in the science policy community, and has recently also been brought into the discussion on responsible innovation (von Schomberg, 2014) .
The quintuple helix (Carayannis & Campbell, 2010; theory is similar in that it seeks to highlight considerations of societal importance, but it focuses specifically on the contributions of innovation to global warming and related environmental concerns. It builds on quadruple helix theory, which already integrates innovation into its social context, and sees "government, academia, industry, and civil society […] as key actors promoting a democratic approach to innovation through which strategy development and decision-making are exposed to feedback from key stakeholders, resulting in socially accountable policies and practices" . As such, quintuple and n-tuple theory (Leydesdorff, 2012) integrate innovation within its societal and natural environments, and they highlight inclusiveness dimensions such as democratization of innovation and relevance to economic development .
Innovation for development and innovation for sustainable development emphasize society and the physical environment respectively. With regards to economic development, the potential of science and innovation to benefit developing countries has long been recognized, with policy programs in place since the 1950s and 60s (Brook et al., 2013) and an extensive literature on technology transfer from developed to developing countries (Reddy & Zhao, 1990) . Over time, such policies were viewed more critically. A key criticism relates to the conceptualization of developing countries simply as "recipients" of technology, and the related implementation of programs that limited local engagement to the application of existing technologies, rather than meaningful engagement in the innovation process. As a result, policies began to focus more on building scientific and technological capacity and infrastructure (Brook et al., 2013 emerging literature has renewed its focus on innovation for development -as compared to science and technology capacity and infrastructure. This emerging perspective considers innovation occurring in developing countries -using terms such as "frugal innovation" (Lehner & Gausemeier, 2016; Zeschky et al., 2011) , "reverse innovation" (Chataway et al., 2014) , "Jugaad innovation", "bottom of the pyramid (BOP) innovation" (Hall et al., 2012; Prahalad, 2005) , "Gandhian innovation", "empathetic innovation" and "pro-poor vs. fromthe-poor", "long-tail and long-tailoring innovation", "below-the-radar innovation" -and explicitly acknowledges social contexts characterized by resource constraints and insecurities (Pansera & Martinez, 2017) .
Innovation for sustainable development emerged as a literature stream in the 1990s in parallel to the increasing awareness of environmental damages and sustainability (Martin, 2016) . From early publications onwards (Freeman, 1996; Kemp & Soete, 1992; Rennings, 2000) , this literature did not simply focus on product innovation leading to reduced environmental impacts, but rather considered the systemic implications of designing innovation for sustainability. This concern later found an expression in the literature on sustainability transitions (Geels, 2010 ) -a topic addressed by several researches who also are making key contributions to the inclusive innovation literature, such as Rip (e.g., Kuhlmann & Rip, 2014) and Schot (e.g., Schot & Steinmueller, 2016) .
Technology assessment has its origin in the requirement of developing "an earlier awareness, an earlier warning, and an earlier understanding of what might be the social, economic, political, ethical and other consequences of the introduction of a new technology into the society or a substantial expansion of an existing technology" (Tran & Daim, 2008) , in particular for policy purposes in the United States. This stream of work was initiated in the late 1960s, and a range of tools was developed with varying foci, all of which involved foresight and a priori assessments. One particularly important stream of this research was developed in the context of health research to assess the potential health impacts of new technologies a priori. Another widely applied stream of research resulted in various forms of lifecycle assessments for environmental impacts. Initially, the consideration of stakeholders in technology assessment was limited to experts assessing the impact on various stakeholder groups (van Lente et al., 2017) , but more recent methods of technology assessment emphasize the importance of including stakeholders in the assessment of technologies (participatory technology assessment: Sclove, 1995 Sclove, , 2012 Joss & Bellucci (2002) , and also in the creation of technologies themselves (constructive technology assessment: Schot & Rip (1997) .
Appropriate technologies is another concept that emphasizes the impacts of technologies. Building on the seminal work "Small is Beautiful" by Schumacher (1973) , a flourishing community of practice and academic literature developed, focusing first on inventing more inclusive technologies, and then on implementing them. Pointing out that global research and development was highly concentrated in high-income economies, the appropriate technologies movement highlighted how the resulting technologies inadequately met the needs of the poor (Chataway et al., 2014) . Although well-intentioned, the resulting technologies did not find broad uptake (Kaplinsky, 2011) , and the appropriate technologies movement is generally considered a failure (Papaioannou, 2014) , although its ideas have had a strong influence on many of the trends and streams of literature discussed here.
Responsible research and innovation (RRI) has emerged in the context of policy pressures on research and innovation to address societal concerns (Strand et al., 2015; van Lente et al., 2017; von Schomberg, 2012 , also note the link with technology assessment: Delvenne, 2017; van Est, 2017; van Lente et al., 2017) . RRI "is a transparent, interactive process by which societal actors and innovators become mutually responsive to each other with a view to the (ethical) acceptability, sustainability and societal desirability of the innovation process and its marketable products( in order to allow a proper embedding of scientific and technological advances in our society)" (von Schomberg, 2012).
The discourse on responsible innovation emerged particularly in the context of developments in nanoscience and nanotechnology research, and from an intent to consider societal implications and stakeholder interests early on. At that time, the difficulties surrounding genetically modified organisms were still recent and evolving, and the development of responsible innovation concepts aimed to ensure consideration of downstream effects early on in the process .
The inclusion of broad groups of stakeholders and potential consequences is central to RRI (Martin, 2013; Owen et al., 2012) , and one framework explicitly contains "inclusion" as a dimension of RRI . This work will be discussed in more detail in the following section. In addition, broader trends in the innovation literature have recently challenged existing paradigms of innovation and have had far-reaching influence not only on how innovation is perceived. Open source software (von Hippel & von Krogh, 2003) , open innovation (Chesbrough, 2003) , and open science (Partha & David, 1994) hold the potential of increased collaboration and inclusiveness. However, experience shows that sustained societal benefits can only be achieved under all three paradigms if intellectual property is managed carefully, and successful collaborator communities have developed sophisticated standards and practices to systematically protect and reveal specific aspects of science and technologies. Especially the open source and open science movements often feature ambitions of increased inclusiveness both in the creation of innovation and in expanding access to innovation, but efforts to include socially diverse groups tend to require substantial efforts and are not very common to date.
Inclusive Innovation in Developed Countries
User innovation, the democratization of innovation (von Hippel, 2005) , and grassroots innovation Smith et al., 2014) highlight the role of users as active participants in the innovation process. To round out this review, social innovation (Benneworth et al., 2014; Cajaiba-Santana, 2014 ) and entrepreneurship (Austin et al., 2006) emphasize the achievement of social outcomes and the integration of excluded groups within the innovation process, and "social innovation is specifically focused on the change of norms, regulations and cognitive frames with a view to improved social practices" (Ziegler, 2015) .
Inclusive Innovation
The above description of relevant fields of research suggests that researchers approach the topic of inclusivity from a range of perspectives. In particular, inclusivity in terms of considering consequences of innovation is an important theme, and it emphasizes that innovation does not only lead to economic outcomes, but also to social and environmental outcomes. Within this general context of increased awareness of the social and environmental context of innovation, there are several developments that focus specifically on inclusive innovation or innovation for inclusion.
Inclusive innovation proper
The initial and most widely recognized definition of inclusive innovation refers to the economic development context, and specifically to poverty alleviation and bottom-of-the-pyramid considerations (Chataway et al., 2014) . From this starting point, most recent definitions of inclusive innovation have extended the definition more broadly to include generally excluded groups of society:
"Inclusive innovation is the means by which new goods and services are developed for and by marginal groups (the poor, women, the disabled, ethnic minorities, etc)." (Foster & Heeks, 2015) "[T]he development and implementation of new ideas which aspire to create opportunities that enhance social and economic wellbeing for disenfranchised members of society." (George et al., 2012) Using these definitions, the concept of inclusive innovation may seem limited to ensuring excluded groups of society are considered as customers, and maybe producers of innovations. However, the central tenet of this article is that such an interpretation would be overly simplistic and, based on prior experience and current statistics on exclusion, not likely to be effective. This recognition has given rise to the current academic and policy interest in inclusive innovation. The framework proposed below will outline four dimensions of inclusiveness and show that even the concept of including groups within the innovation process can take many forms. For example, inclusion can be conceptualized as consideration as potential customers, participation in the innovation process, and contribution to the evolution of innovation and societal systems (Foster & Heeks, 2015; Fressoli et al., 2014) .
Innovation for inclusive growth
Some authors use the terms "inclusive innovation" and "innovation for inclusive growth" interchangeably (George et al., 2012) , especially where the context is economic development or bottom-of-the-pyramid considerations. However, many other authors make it clear that "inclusive growth" is a certain type of economic growth, which would consequently mean that inclusive innovation by this definition would be innovation targeted primarily at economic outcomes for certain demographics.
As we will argue in more detail below, retaining the broader consideration of social and environmental outcomes and inclusiveness along other dimensions is central to the concept of inclusive innovation. In that context, the consideration of innovation for inclusive growth does, however, provide an important delineation of circumstances under which the economic outcomes of innovation can be considered as inclusive. Table 1 provides some of the definitions commonly used in the innovation for inclusive growth literature. Klasen (2010) provides an extensive discussion of options to define inclusive growth. Key distinctions are whether only income is considered, or whether non-income dimensions are also included, and whether growth can be considered inclusive if it benefits all societal groups equally, or whether inclusiveness of growth necessarily required the reduction of inequalities.
The broad interest in innovation for inclusive growth by authors from several fields (Ali & Son, 2007; Carayannis & Rakhmatullin, 2014; George et al., 2012; Hall et al., 2012; Mazzucato, 2013; Planes-Satorra & Paunov, 2017) has led to a slight blurring of definitions between inclusive innovation and innovation for inclusive growth. However, conceptually, innovation for inclusive growth is clearly anchored in the economic growth literature and as such only addresses a small subset of the issues raised by inclusive innovation.
Definition within responsible research and innovation
Research on RRI has developed several frameworks and methods to ensure and assess responsibility within science, technology, and innovation contexts. One framework in particular, that of Stilgoe and colleagues (2013) , makes explicit reference to inclusiveness. The framework consists of four closely related dimensions that are important characteristics of responsive innovation. The first dimension, anticipation, requires ex-ante consideration of not only the potential of new technologies, but particularly also the risks new technologies may pose. Beyond technology assessments and forecasting, it also requires early involvement of the public to ensure pathways of technological development are aligned with societal expectations and needs. The second dimension, reflexivity, highlights that responsibility demands engaging critically with institutional practices within science, and with the value systems that underlie scientific and technological creation. The third dimension, inclusiveness, reflects the waning authority of expert, top-down science and policy development, and suggests that legitimacy needs to be established through involvement of broad stakeholder groups and the public. The last dimension, responsiveness, emphasises that responsible innovation requires a "capacity to change shape or direction in response to stakeholder and public values and changing circumstances" .
This framework is also adopted in European Commission work on measurement of RRI (Strand et al., 2015) , which also adopts the von Schomberg (2012) definition. Although they do not focus solely on inclusiveness, the measurement categories outlined by Strand and colleagues (2015) give some indication of the kinds of inclusiveness the European Commission is focused on. The categories are: public engagement, gender equality, science education, open access, ethics, governance, sustainability, and social justice/inclusion.
Clearly, these definitions extend the concept of inclusiveness beyond simply inclusiveness of economic out- comes as the innovation for inclusive growth framework does. As we will argue below, the implications of consequent consideration of public engagement, gender equality, and sustainability -to name some of the key dimensions -suggest that more than economic growth needs to be considered.
This conceptualization of inclusive innovation -especially when it is assumed also to be anticipatory, reflexive, and responsive -addresses more of the concerns raised in the initial definition of inclusive innovation, but retains a narrow focus on technological innovation.
Summary
The preceding definitions of inclusive innovation are consistent in that they require the inclusion of previously excluded groups. The difference then lies in the way in which excluded groups are to be considered and to which extent the various dimensions of inclusion or exclusion are thematized in each model. Indeed, the literature places great emphasis on the nature of inclusion, highlighting the need of inclusion not simply as users or consumers of innovations, but also as producers, and designers of innovation (Chataway et al., 2014; Foster & Heeks, 2015; Heeks et al., 2014; Pansera & Martinez, 2017) .
A second differentiating element is the type of innovation activities considered, and especially the role of technology in this regard. Much of the literature on inclusive innovation is deeply rooted in the science and technology literature, and as such has a strong bias towards good, service, or process innovations based on scientific or technological advances. However, numerous authors have challenged this narrow definition. Joseph (2014) argues that, in order to achieve the goal of inclusion, the focus needs to extend past the hightechnology sectors, which are traditionally considered highly innovative, to also consider innovation in labourintensive and labour-extensive sectors. Similarly, Foster and Heeks (2015) note that it should include sectors of particular importance to marginalized populations, such as health, education, and small-scale agriculture. However, to be truly inclusive, broader definitions are required. Paunov (2013) includes "not only R&D-based innovation but also innovation based on practice rather than formal R&D, and social and business innovations", and Dubé and colleagues (2014) include dimensions such as organizational, social, financial, and institutional innovation.
One of the drivers behind inclusive innovation is the social well-being of marginalized populations. Economic growth can be expected to alleviate a number of social issues, but history has shown that consideration of only economic outcome indicators is prone to lead to increasing inequalities and has created a strong motivation for the current trends towards more inclusive innovation. Thus, at a minimum, distributional effects of innovation need to be considered (Altenburg et al., 2009 ), but the more likely implication of inclusive innovation is that broader outcomes, such as quality of life (Bergeron et al., 2012) , specific social outcomes, as well as environmental outcomes, need to be considered.
Finally, reflexivity with regards to the innovation process is a key emerging theme within the inclusive innovation literature. There is a clear call to consider innovating how we innovate (Dubé et al., 2014) , even to the extent of challenging fundamental assumptions of the innovation process -such as the pursuit of consumption growth (Soete, 2013) , competition between national systems of innovation (Schot & Steinmueller, 2016) , and even assumptions that remain to be challenged as a consequence of the inclusion of new actors in the innovation process (Kuhlmann & Rip, 2014) .
Dimensions of Inclusive Innovation
The summary above suggests that there are four dimensions -who, what, why, and how -along which innovation needs to be inclusive: people or groups of people included, the types of innovation activities included, a broad range of outcomes and benefits to be captured, and the governance mechanisms of innovation. In addition, the previous subsections highlight that inclusiveness cannot be superficial if it is expected to lead to positive impacts on inclusion -whether these are economic, social, or environmental outcomes.
Who: People
To answer the question of who should be included in innovation activities, two questions need to be answered: "Which groups of people should be included?" and "How should they be included?" With regards to the first question -which groups to include -the literature refers to traditionally disadvantaged, marginalized, or excluded groups, although the main focus has been on the poor in developing countries, commonly referred to as the bottom of the pyramid (BOP) (Heeks et al., 2014) . The definition of BOP is relatively consistently defined by incomes of $1.25USD per day or similar cut-offs (Chataway et al., 2014; Heeks et al., 2014 ation to countries other than developing countries, authors often rely on the concept of social exclusion (Sen, 2000) to define marginalized or excluded groups. Commonly targeted groups for inclusive innovation interventions include women, youth, the disabled, ethnic minorities, and informal sector entrepreneurs (Heeks et al., 2014) , or those defined by industrial or territorial boundaries (Planes-Satorra & Paunov, 2017) .
However, there is a risk that this approach will focus only on groups that historically faced social exclusion, and that it may ignore groups that are or will be affected by arising societal, technological, and broader innovation trends. A much-debated example demonstrating the importance of this is the pressure exerted by the introduction of artificial intelligence into the workplace. Innovations based on artificial intelligence have begun to replace jobs and are projected to substantially transform the labour landscape in coming years. The types of jobs affected will not be based on historical social exclusion, but rather on the potential of artificial intelligence to outperform humans. In fact, one of the earliest groups affected by artificial intelligence is financial traders on the stock market. Arguably, these were highly coveted jobs in the financial industry, with a high representation of individuals of high social inclusion status. Current projections further suggest that many of the jobs anticipated to become obsolete by this wave of innovation are well-paying, secure jobs, often currently held predominantly by men, such as jobs in the manufacturing sector, truck drivers, etc.
Thus, inclusiveness in the context of innovation and innovation policy needs to be both anticipatory and historically based, and ensure that not only historically excluded groups are considered, but that groups currently under pressure or predicted to be negatively affected by innovation trends are carefully considered in innovation conversations. It also needs to take into account that the means of social exclusion are changing, through widespread digitization and the use of big data analytics to define included and excluded populations.
With regards to the second question -how these groups should be included - Heeks and colleagues (2013) propose a framework with six levels. At the most basic level, intention, innovations address needs, wants, or problems of the focal group. The second level, consumption, refers to the focal group as users of an innovation, implying that the group can access and afford the innovation and has the motivation to adopt it. The third level, impact, sees an innovation as inclusive if it has positive impact on the focal group. Such impact is broadly defined and can include economic perspectives, well-being, capability increases, and others. Level four, process, sees inclusion of the group in the development of the innovation, with sub-levels distinguishing between being informed, being consulted, collaborating, being empowered, and controlling the development of innovation. Level five, structure, goes beyond individual innovations and focuses on the inclusiveness of institutions, organizations, and relations that make up innovation systems. Finally, level six, post-structure, acknowledges that innovation occurs within a frame of knowledge and discourse, which serves as the foundation of power distributions at the source of societal outcomes. Inclusive innovation in its most meaningful definition would occur in a context where diverse knowledge frameworks of all groups determine the structures, processes, and manifestations of innovation.
To illustrate these concepts, questions regarding the level of inclusion have been debated in the context of the inclusion of women in science and technology and more specifically in innovation. Nählinder and colleagues (2015) conducted a study on definitions of innovation and gender distribution of innovation characteristics. Notably, they found that women were less innovative than men using common definitions of innovation. However, when women's perspectives were integrated into the conceptual framing of innovation (i.e., they were included at level six, post-structure, in the model by Heeks and colleagues [2013] ), such differences disappeared. Similar needs for post-structural inclusion can be expected with regards to any group to be included, which, of course, raises the difficult question of how to accomplish transitions to more inclusive frameworks without creating new dimensions of exclusion.
Another consideration from the gender context, which may hold true on a much broader level, is the consideration of mutual influences between existing innovation systems and newly included groups. At a time when women were increasingly involved in both consumption and production of science and technology, Franklin (1985) asked: "Will women change technology or will technology change women?". With regards to inclusion of economically disadvantaged groups, evidence (Chataway et al., 2014) suggests that inclusion of subsets of the bottom of the pyramid does not lead to systemically improved consideration of poverty. Thus, we argue that inclusive innovation has to be anticipatory in its definition of groups to be included and open to engage at the structural or post-structural level of inclusion to be effective.
Inclusive Innovation in Developed Countries

What: Activities
Current and past academic and policy conversations on inclusive innovation focus on science and technology-based innovations, and their commercialization pathways. Commonly referenced examples for inclusive innovation activities include "the provision of grants to researchers from disadvantaged groups, the deployment of programmes to popularise science and technology, the provision of micro-credit to entrepreneurs and the provision of grants to firms locating their R&D activities in peripheral regions" (Planes-Satorra & Paunov, 2017) .
As the fundamental concern of inclusive innovation lies outside immediate economic growth considerations, it seems counterproductive to continue to only consider activities aiming at the commercialization of new products or processes as innovation. Even within the mainstream innovation literature, definitions of innovation are increasingly broad. One of the broader definitions has been proposed by the European Commission (1995): "innovation is taken as being a synonym for the successful production, assimilation and exploitation of novelty in the economic and social spheres".
Much earlier, in the early nineteenth century, Robert Owen aimed to address social concerns caused by the large mills in England's textile industry by introducing the organizational innovation of creating smaller mills that empowered the workforce and supported smaller communities (Chataway et al., 2014) . Almost two centuries later, the combination of free and paid eye care offered in India through the Aravind Eye Hospital (www.aravind.org) also addresses social concerns, but we might consider this innovation a fundamental business model innovation -combining process, some product innovation, organizational, and financial innovations.
At this time, a promising framework by Dubé and colleagues (2014) refers to the combination of technological innovation, organizational innovation, social innovation, financial innovation, and institutional innovation as "convergent innovation", although future work would be useful to better position appropriate frameworks within the current proliferation of types of innovation.
Why: Outcomes
Many contributions in the inclusive innovation literature in the broad sense begin by outlining the transition of policy expectations towards innovation from narrowly focused contributions to economic growth, through inclusion of context-and field-specific outcomes, such as health, environmental, or social outcomes, to the current expectations of innovation policy to contribute to solving grand societal challenges (Kallerud et al., 2013; Kuhlmann & Rip, 2014) .
Capturing such outcomes of innovation is challenging (Martin, 2016) and has been subject to much academic research (refer to Strand et al. [2015] and Dubé et al. [2014] for initial references). Where health and environmental benefits are considered, there is also often a tendency to only capture positive impacts, leaving negative impacts among externalities not integrated into analysis and decision making.
In addition, the goal of inclusiveness complicates the consideration of outcomes even further, as the goal is often not only to improve overall health or social outcomes, but also to achieve greater equality in the distribution of outcomes. To date, distributional effects of both policies and specific innovations are rarely investigated (Altenburg et al., 2009) , and should focus both on risks and benefits (Cozzens et al., 2009 ).
Finally, wholesome consideration of environmental impacts in particular makes it clear that the current paradigm of innovation is fundamentally tied to a "consumption growth path, which in its environmental impact and ecological footprint will be unsustainable in the developed world and increasingly so in the rapidly emerging country world" (Soete, 2013 ; also see Soete, 2010) .
How: Governance
Most authors contributing to the literature on inclusive innovation acknowledge that inclusiveness is likely to have some implications on the institutions, structures, and mechanisms governing how innovation is implemented and conceptualized. Conceptualizations of these impacts range from the involvement of stakeholders in innovation policy, through changes in innovation processes and the need for institutional flexibility within innovation systems, to a vision for transformational changes to innovation systems. is one of the more obvious starting points. Issues considered in this regard are how to align stakeholder interests (Edler & Fagerberg, 2017; Kemp & Never, 2017) , how to develop coordinated policy mixes (Kivimaa & Kern, 2016; Rogge & Reichardt, 2016) , and how to facilitate alignment of policy mixes with stakeholder interests . In many countries, mechanisms exist to include stakeholders for example through various advisory councils (Edler & Fagerberg, 2017) and consultation processes. However, the stakeholders invited to join such councils or participate in consultations are typically representatives of key organizations along existing value chains. As such, this kind of inclusiveness tends to reinforce existing structures of inclusion and exclusion rather than offer opportunities for the inclusion of excluded groups.
A more fundamentally inclusive consideration would not only question such existing structures, but also the processes currently used to innovate. For example, an emerging literature challenges the importance of speed in the innovation process (Vogt, 2016; Woodhouse, 2016) and suggests that achieving societal outcomes will depend more on the "capacity to innovate in the way we innovate than on accelerating technology development" (Dubé et al., 2014) .
Substantial changes to the way innovation occurs will also require institutional flexibility in the innovation system (Andersen & Johnson, 2015) along the lines of the better governance principles and processes called for by the RRI literature (Owen et al., 2012; von Schomberg, 2012) , including "anticipation, participation, deliberation, transparency-to ensure that the process and direction of R&D and innovation better take into account societal preferences and concerns around ethics, sustainability" (Edler & Fagerberg, 2017) .
Perhaps most importantly, however, inclusiveness in the broad sense outlined in all four dimensions presented here is likely to imply transformative change within innovation systems (Schot & Steinmueller, 2016) . As Kuhlmann and Rip (2014) emphasize, inclusive innovation is not simply a funding priority within R&D policy, but rather "open-ended missions, and missions concerning the socio-economic system as a whole, even inducing (or requiring) system transformation" (Kuhlmann & Rip, 2014) .
Conclusion
This article has provided an overview of conceptualizations of inclusive innovation and presented a framework of four dimensions of inclusivity. It shows that inclusivity is not simply a matter of selling innovative products to socially excluded groups, or integrating small numbers of individuals from excluded groups within dominant innovation structures and processes. As previous experiences with appropriate technologies and BOP programs suggest, complementing the existing system with additional BOP programs will not solve the issue of poverty, nor can it address the globally increasing inequality. Without increased reflexivity, the current paradigm of innovation can be expected to reinforce current structures in many areas. To achieve any different outcomes, we need to develop the capacity to innovate how we innovate (Dubé et al., 2014) .
It is clear that much remains to be discovered about inclusive innovation. This is not only the case due to a dearth of empirical data and even measurement frameworks, but also because inclusive innovation policy and practice require a fundamental openness to experimentation and adaptation. Perhaps most importantly, empirical and further theoretical development needs to involve groups and viewpoints not currently represented in the inclusive innovation literature. This literature has been heavily influenced by a relatively small group of primarily white men and some women -a limitation also affecting this article. From this perspective, the framework proposed in this article presents a step towards greater inclusiveness. Future theoretical or empirical academic work by more diverse groups of authors and practitioners may provide important new dimensions or reconceptualizations. In addition, implementation of this framework into policy and program development should be preceded by its critical evaluation by all relevant stakeholder groups and careful integration of feedback received.
Although the concept of holistic inclusive innovation has been juxtaposed to the current dominant innovation structure throughout this article, it is important to note that many of the drivers towards increased inclusivity are in place, and many examples exist of successful implementation of inclusive innovation initiatives or programs (Goel, 2011) . Indications are that even if the transition towards inclusive innovation will neither be effortless nor automatic, inclusive innovation provides a plausible scenario for increased social and environmental sustainability on a global level. He was born and raised in Oshawa, Canada: a city with its history carved out by advances in technological innovation. Today, Ryan balances living in these two very different locales, both of which are writing the story of diversity and inclusion in Canada. Being continuously surrounded by innovative landscapes, Ryan plans continue to study the evolution of innovation in Canada following the completion of his degree in Finance.
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